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Abstract: This study investigates the adoption of ecological innovations and management of occupational 

health hazards among Nigerian paddy rice farmers in response to field contamination and climate risks. 

Conducted across four major rice-producing states—Ekiti, Kwara, Edo, and Ogun—the research employed a 

semi-structured questionnaire developed from a comprehensive literature review and validated through peer 

review. Data were collected from 192 farmers through face-to-face interviews and guided dialogues, focusing 

on ecological innovations, vulnerability assessments, satisfaction with implemented methods, occupational 

health hazards, and perceptions of sustainable rice cultivation. Findings reveal that only 29.69% of farmers 

have adopted new measures to address contamination and climate risks, while 70.31% have not. Work-related 

injuries, such as cuts and abrasions, affected 28% of farmers, with minimal participation (3.1%) in safety 

training and support from agricultural or government agencies (1%). Correlation analysis demonstrated weak 

relationships among variables such as farmers' education, adoption of ecological innovations, satisfaction with 

results, and use of personal protective equipment (PPE). Importantly, farmers who adopted ecological 

innovations expressed significantly higher satisfaction (odds ratio = 11.613), as did those with prior exposure 

to pesticides and chemicals (odds ratio = 4.084) regarding safety practices. The study emphasizes the critical 

need for increased awareness, training, and support to promote sustainable farming practices and improve 

occupational health outcomes among paddy rice farmers in Nigeria. 

Keywords: ecological innovations; occupational health hazards; paddy rice farmers; field 

contamination; climate risks; sustainable agriculture; Nigeria 

 

Introduction 

Climate change and pollution are intrinsically linked, forming the foundation of our current 

ecological crisis. Since the Industrial Revolution, environmental pollution has become rampant, with 

both agriculture and industrialization significantly contributing to climate change through 

greenhouse gas emissions, impacting human health, biodiversity, and the environment (Smith, 2015; 

Omoyajowo et al., 2024a). The agricultural sector, heavily reliant on fertilizers and pesticides, faces 

significant challenges due to field contamination and its impact on the food chain (Lee et al., 2020; 

Omoyajowo et al., 2018). Indiscriminate pesticide use leads to toxic residue accumulation in crops, 

entering the human food chain and infiltrating ecosystems (Williams et al., 2019; Zhang et al., 2021). 

Farmers, often untrained and without proper personal protective equipment (PPE), are at high risk 

of exposure, resulting in health issues such as respiratory problems and chronic conditions (Adesuyi 
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et al., 2018). Comprehensive training and PPE are crucial to safeguard farmers' health and mitigate 

toxic exposure effects. Field contamination from toxic metals and pesticides is a critical issue in paddy 

soils, exacerbating environmental pollution. Promoting sustainable agricultural practices and 

ecological innovations is essential for global food security and environmental sustainability, 

particularly in rice farming, which feeds over half the global population. Efforts to minimize harmful 

agricultural practices and soil and water contamination are vital for maintaining ecological balance 

and natural resources (Otitoloju, 2016; Omoyajowo et al., 2018). 

As populations grow, environmental pollution and ecological degradation are expected to 

worsen. The "Zamfara Lead Poisoning Disaster" in Nigeria exemplifies a case of extreme 

contamination, with unsafe lead levels from mining activities caused fatalities, particularly among 

children and animals (Otitoloju, 2016). Exposure to lead and other metals has been linked to 

neurological disorders and cardiovascular diseases, underscoring the need for education, continuous 

field monitoring, and stringent regulatory measures (Otitoloju, 2016; Omoyajowo et al., 2018). Toxic 

metals and pesticides pose significant pollution challenges due to their toxicity, persistence, and 

accumulation in natural systems. Sustainable agricultural practices, such as integrated pest 

management, organic farming, and biofertilizers, can significantly reduce harmful residues (Smith, 

2015; Jones & Brown, 2018; Lee et al., 2020). Techniques like crop rotation and diversification enhance 

soil health and reduce toxic metal buildup, improving ecosystem resilience. Advanced monitoring 

technologies, such as remote sensing and GIS, help identify contaminated areas and target 

remediation efforts (Williams et al., 2019). Farmer education on safe agrochemical use and disposal 

is essential to prevent soil and water contamination (Zhang et al., 2021). Strengthening regulatory 

frameworks and enforcing environmental standards ensure agricultural practices align with food 

security and sustainability goals. 

The agricultural sector in Nigeria, particularly paddy rice farming, faces unprecedented 

challenges due to environmental contamination and climate change. As the rural economy's 

backbone, paddy rice farming must balance crop productivity with mitigating contamination by toxic 

metals and pesticides, which pose significant risks to human health and the environment (Olaoye et 

al., 2017; Bamire et al., 2019). Ecological innovations offer promising solutions to these issues (Pretty 

et al., 2018). This study assesses the implementation of ecological innovations among Nigerian paddy 

rice farmers, focusing on their responses to field contamination and climate risks. Using theoretical 

models (such as the Health Belief Model) and empirical data, it explores farmers' perceptions, 

practices, and socio-economic factors influencing sustainable farming adoption (Afolayan & Adebisi-

Adelani, 2020). The outcomes will provide insights into the current state of ecological innovation in 

rice farming and offer recommendations to policymakers for promoting sustainable practices and 

ensuring farmer health and safety (Adisa, 2011). 

Literature Review 

Sustainable rice farming in Nigeria, and more broadly across Africa, faces numerous challenges, 

including limited access to modern agricultural technologies, inadequate infrastructure, and 

insufficient extension services to educate farmers on best practices. These challenges contribute to the 

prevalence of field contamination and pollution (Wilfred, 2006; Takeshima et al., 2013). Land 

degradation, erratic weather patterns due to climate change, and the prevalence of pests and diseases 

further exacerbate the difficulties in maintaining sustainable practices (Oikeh et al., 2008; Ajala & 

Gana, 2015). Additionally, financial constraints and the lack of access to credit hinder farmers' ability 

to invest in sustainable methods, while socio-economic factors, such as poverty and low levels of 

education, further impede progress (Takeshima & Yamauchi, 2012; Ajala & Gana, 2015). Collectively, 

these issues contribute to the low adoption of sustainable rice farming practices, affecting both 

productivity and environmental health. 

Globalization and economic liberalization have led to unprecedented levels of production and 

consumption, increasing pollution and heightening concerns about sustainable green growth (Sarkar, 

2013). This shift has prompted both producers and consumers to become more eco-conscious, 

recognizing the importance of ecological innovation in balancing industrial production and economic 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 9 August 2024                   doi:10.20944/preprints202408.0683.v1

https://doi.org/10.20944/preprints202408.0683.v1


 3 

 

growth without compromising environmental health. Ecological innovation refers to the 

development and implementation of new ideas, practices, products, or technologies that reduce 

environmental impacts, enhance sustainability, and promote ecosystem health and resilience (Kemp 

& Pearson, 2007; Carrillo-Hermosilla et al., 2010). In agriculture, these innovations often involve 

improving resource efficiency, minimizing waste and emissions, and integrating sustainable 

practices across various sectors (Carrillo-Hermosilla et al., 2010). Specifically, in paddy rice 

agriculture, ecological innovations are crucial for increasing productivity while minimizing 

environmental impacts. The adoption of improved fertilizers that release nutrients gradually can 

reduce nutrient runoff and enhance soil fertility over time. Slow-release and controlled-release 

fertilizers ensure that nutrients are available to plants when needed, improving crop yields and 

reducing the environmental footprint of farming practices (Gupta et al., 2019). Additionally, growing 

improved rice varieties, developed through extensive research and development, exemplifies the 

intersection of industrial production and environmental sustainability (Sarkar, 2013). These 

advanced varieties enhance yield, resistance to pests and diseases, and adaptability to varying 

climatic conditions, thereby conserving vital water resources and reducing the environmental impact 

of rice farming (Fischer et al., 2012; Omoyajowo et al., 2022a, b). 

The responsible use of fertilizers and biopesticides plays a critical role in sustainable paddy rice 

agriculture. Biopesticides, derived from natural materials, offer an environmentally friendly 

alternative to synthetic pesticides. They are less toxic, degrade more quickly, and target specific pests, 

reducing the risk to non-target organisms and human health (Ghorbani et al., 2019). Integrating 

biopesticides into pest management strategies helps control pest populations while maintaining 

ecological balance. Improved soil and water management techniques are also essential for sustainable 

paddy rice farming. Mixed cropping, which involves growing different crops in proximity, enhances 

soil fertility and reduces the need for chemical inputs (Altieri, 1999). Efficient water management 

practices, such as alternate wetting and drying (AWD), can reduce water usage, lower methane 

emissions, and improve water use efficiency in rice fields (Lampayan et al., 2015). However, AWD 

adoption is often hindered by the need for precise timing and monitoring. 

Despite these innovations, rice farming poses several potential occupational hazards. Farmers 

are often exposed to harmful chemicals from fertilizers and pesticides, leading to health risks such as 

respiratory problems, skin disorders, and long-term chronic diseases (Zhang et al., 2017). The 

physical demands of rice farming, including prolonged bending and exposure to waterlogged fields, 

can result in musculoskeletal injuries and infections. Implementing safety measures, such as using 

personal protective equipment (PPE), proper training on chemical handling, and adopting safer 

agricultural practices, is crucial to protect farmers' health and well-being (Adesuyi et al, 2018). 

Disruptive technologies and innovations are revolutionizing paddy rice agriculture, significantly 

enhancing productivity, sustainability, and resilience. Precision agriculture employs advanced 

technologies like GPS, remote sensing, and the Internet of Things (IoT) to manage crop production 

with high precision. These technologies enable precise application of water, fertilizers, and pesticides, 

optimizing resource use and minimizing environmental impact (Zhang et al., 2019). Additionally, 

biotechnology has made significant strides in developing rice varieties with improved resistance to 

pests, diseases, and environmental stressors through techniques such as genetic engineering and 

marker-assisted selection (Huang et al., 2014). 

Digital farming tools and renewable energy applications further contribute to the modernization 

of rice farming practices. Mobile apps, drones, and farm management software provide real-time 

information and monitoring capabilities, enabling farmers to make informed decisions and efficiently 

manage their crops (Wolfert et al., 2017). Renewable energy sources, such as solar-powered irrigation 

systems, offer sustainable and cost-effective solutions for water management in paddy fields, 

reducing greenhouse gas emissions and operational costs (Burney et al., 2010). Drawing on 

established frameworks from agricultural economics and environmental science, this review 

examines theoretical perspectives on ecological innovations, including their adoption determinants 

and impacts on environmental stewardship. It also explores occupational health models that 

emphasize risk assessment and mitigation strategies for farming communities, highlighting the 
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importance of integrating ecological and occupational health considerations into agricultural policy 

and practice to foster resilience and sustainability in the face of environmental challenges. 

Methodology 

Sampling and Data Collection 

A semi-structured questionnaire was developed and validated by four peers from the University 

of Lagos and the Federal University of Otueke, specializing in agriculture, environmental studies, 

biology, and humanities. This questionnaire was based on systematically gathered literature findings 

pertinent to the research's key issues and objectives. The peer validation ensured that the 

questionnaire was robust and capable of accurately capturing the necessary data. 

The respondents were primarily rice farmers and household heads aged 18 years and above. 

Participation in the study was voluntary, and confidentiality was strictly maintained to uphold 

research integrity. The questionnaire collected demographic information such as age, gender, 

education, and income. It included questions about the most effective strategies to mitigate paddy 

field contamination and climate risks (with options provided and the ability to write their own). It 

also asked if respondents had initiated new or extraordinary efforts to mitigate or circumvent 

potential contamination and climate risks, if they understood climate change, paddy field 

contamination, and potentially toxic elements released during rice farming activities. Key 

terminologies like "climate change" and "field contamination" were translated into local languages 

(Yoruba, Hausa, Pidgin) to ensure comprehension. 

Respondents were asked if they thought they might have been exposed to toxic chemicals due 

to field contamination, surface runoff chemicals on paddy fields, or dietary exposure to chemicals 

translocated into plant tissues or rice grains. The questionnaire also inquired about the adoption of 

several sustainable practices such as alternate wetting and drying, the use of organic matter and 

biocontrol agents, improved fertilizers, crop diversification, and conservation tillage. Additionally, it 

asked about the type of occupational health risks they faced, how they addressed work-related 

injuries or illnesses, their use of personal protective equipment (PPE), and their satisfaction with the 

results of ecological innovations. 

The study was conducted across four predominant rice-producing states and regions in Nigeria, 

specifically Ekiti, Kwara, Edo, and Ogun. Specific geographical locations assessed were Igbemo Ekiti 

(Ekiti), Pategi (Kwara), Akeke (Edo), and Isoku (Ogun) and their subdivisions (Figure 1). Each town 

offer unique insights into Nigeria's diverse landscapes and cultures. From the lush greenery of 

Igbemo Ekiti to the historical richness of Pategi town, these areas showcase Nigeria's agricultural 

diversity and traditional heritage. Akeke town in Edo State provide a glimpse into vibrant local 

communities deeply rooted in cultural practices, while Isoku in Ogun State is renowned for its scenic 

beauty and traditional rice farming methods.  

Fifty (50) questionnaires were administered using simple random sampling per geographical 

location. Simple random sampling was chosen to ensure a representative sample of the paddy rice 

farming population in the selected regions. Simple random sampling provided each farmer an equal 

chance of being selected, which helps in minimizing sampling bias and enhancing the generalizability 

of the findings. A total of 200 questionnaires were administered and retrieved, and 192 were 

considered fit for analysis. 
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Figure 1. Map of study area showing sampling locations across four states in Nigeria. 

Statistical Data Analysis 

The study employed descriptive statistics using tools such as SPSS 28, Excel, and Python to 

summarize data on adoption rates of ecological innovations and occupational health hazards among 

Nigerian paddy rice farmers in Ekiti, Kwara, Edo, and Ogun states. Correlation analysis examined 

relationships between farmers' education, adoption of innovations, satisfaction with outcomes, and 

use of personal protective equipment. Inferential statistics were used to infer conclusions about the 

wider farmer population. Logistic regression analysed predictors of satisfaction with safety practices, 

considering factors like ecological innovation adoption and pesticide exposure. Qualitative analysis 

provided insights from farmers' perspectives. Overall, these methods elucidated how farmers 

respond to field contamination and climate risks, emphasizing needs for sustainable practices and 

enhanced occupational health support. 

Results and Discussions  

The demographic analysis of the surveyed paddy rice farmers, summarized in Table 1, provides 

a comprehensive overview of their age, gender, education, and income distributions. The age data 

reveals that most of the farmers fall within the 26-35 years and 46-55 years age brackets, accounting 

for 28.1% and 27.6% of the sample, respectively. This indicates a significant presence of middle-aged 

individuals in the farming population. Additionally, the gender distribution shows a marked 

predominance of male farmers, who constitute 71.4% of the respondents, highlighting a substantial 

gender disparity in the sector. 

Educational attainment among the farmers is varied, with the majority having at least 

elementary education (29.2%). However, higher education levels are less common, with only 8.9% 

holding a Bachelor of Science or Higher National Diploma and a mere 1.0% possessing a Master's or 

Doctoral degree. Income levels are predominantly low, with over half of the farmers earning less than 

N50,000. Only a small fraction of the farmers has incomes exceeding N200,000, underscoring the 

economic challenges within the sector. These findings emphasize the need for targeted interventions 

to enhance educational opportunities, promote sustainable farming practices, and improve economic 

conditions for paddy rice farmers in Nigeria. 
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Table 1. Demographic Information of Farmers (N=192). 

Variables Categories Frequency  Percentage (%) 

Age (Years) 

18-25 16 8.3 

26-35 54 28.1 

36-45 37 19.3 

46-55 53 27.6 

56-65 26 13.5 

65 and above 6 3.1 

Gender 
Male 137 71.4 

Female 55 28.6 

Education 

Elementary 56 29.2 

High school 40 20.8 

Vocational trade 36 18.8 

NCE/OND 41 21.4 

B.Sc./HND 17 8.9 

M.Sc.& Ph.D. 2 1.0 

Monthly 

Income 

Less than N50,000 102 53.1 

N50,000-N100,000 65 33.9 

N100,001-N200,000 16 8.3 

N200,001-N500,000 7 3.6 

N500,001-N1,000,000 2 1.0 

Above N1,000,000  0 .0 

NCE/OND – Associate degree equivalent; NCE=National Certificate of Education, OND=Ordinary National Diploma; 

Monthly income is reported in Nigerian currency (Naira). 

 

Figure 2. Age (Years). 
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Figure 3. Gender. 

 

Figure 4. Education. 
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Figure 5. Monthly Income. 

Table 2 reveals that among 192 respondents, 32.3% identified implementing regulatory 

standards as the most effective strategy to mitigate paddy field contamination and climate risks. 

Close behind, 30.7% favored educating and providing support for farmers, highlighting the 

importance of knowledge and resources. Improving agricultural practices was chosen by 29.17%, 

indicating a need for better farming methods. Lastly, promoting the cultivation of resilient crop 

varieties was the least preferred strategy at 7.8%, suggesting it is considered less impactful compared 

to the other approaches. Regulatory standards play a crucial role in ensuring compliance with 

environmental norms and can significantly impact pollution levels and agricultural practices (Naeem 

et al., 2020). In fact, previous studies show that strict enforcement of regulations can lead to reduced 

pesticide use and better environmental outcomes (Dabbert et al., 2019). However, Farmer education 

and support programs are essential for promoting sustainable practices and enhancing resilience to 

climate risks (Van Meensel et al., 2019). Providing access to knowledge and resources can lead to 

improved adoption of best practices and technology, thereby reducing environmental impacts (Lamb 

et al., 2021). Also equally important to note, aadopting improved agricultural practices, such as 

integrated pest management and precision agriculture, can mitigate pesticide use and minimize 

environmental contamination, enhancing soil health and water quality for long-term sustainability 

(Smith et al., 2018; Gomiero et al., 2011). Although promoting resilient crop varieties was the least 

preferred strategy in your study, it has significant potential in adapting to climate change impacts 

like drought and pest outbreaks, contributing to food security and sustainable agriculture (Tilman et 

al., 2019; Lobell et al., 2020). It can be generally deduced improving agricultural practices, 

implementing strict regulatory standards, education and providing supports for farmers are most 

effective mitigation measures necessary to effectively combat paddy field contamination and its 

attendant climate risk. 

Table 2. Most effective mitigation strategy in response topaddy field contamination and climate risks 

(n = 192). 

  f % Rank 

a Improving agricultural practices 56 29.17 3rd 

b Implementing regulatory standards 62 32.3 1st 

c Educating and providing support for farmers 59 30.7 2nd 

d Promoting cultivation of varieties 15 7.8 4th 

F=frequency %=Percentage score, n=number of responses. 

Table 3 presents data on the adoption of ecological innovation among 192 Nigerian paddy rice 

farmers to mitigate paddy field contamination and climate risks. The results show that only 29.69% 

of the farmers have initiated new and/or extraordinary efforts in this regard, while a significant 

majority, 70.31%, have not adopted such measures. This indicates that ecological innovation is not 

widely implemented among the farmers, suggesting a potential area for improvement in addressing 

environmental and climate-related challenges in paddy rice farming. The findings from the study 

among Nigerian paddy rice farmers reveal significant insights into environmental awareness and 

perceived exposure to toxic elements. Approximately 58.5% of farmers demonstrate awareness of 

climate change and contamination risks in paddy fields, indicating a foundational understanding 

within the community. However, 41.45% lack this awareness, highlighting a need for targeted 

educational interventions. Regarding perceived exposure to toxic elements, 29.69% of farmers feel at 

risk, suggesting varying levels of concern about environmental contaminants. This perception can 

influence farmers' adoption of mitigation strategies. The majority (70.31%) do not perceive such 

exposure, indicating potential gaps between perceived and actual risks. Addressing these findings 

through tailored education and risk communication strategies is crucial for promoting sustainable 
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agricultural practices and improving environmental stewardship among paddy rice farmers in 

Nigeria. 

Based on the findings of this study, the low adoption rate underscores the need for substantial 

improvements in promoting environmental and climate-related practices. Literature supports the 

critical role of innovation in agriculture for environmental sustainability and climate resilience. For 

instance, the adoption of ecological innovations, such as integrated pest management and precision 

agriculture, is essential for reducing pesticide use and minimizing environmental contamination 

(Smith et al., 2018; Gomiero et al., 2011). 

The findings that 58.5% of farmers are aware of climate change and contamination risks, while 

41.45% lack such awareness, highlight a need for targeted educational interventions. According to 

Van Meensel et al. (2019), farmer education and support programs are crucial for promoting 

sustainable practices and enhancing resilience to climate risks. Enhancing awareness and providing 

comprehensive training can bridge the knowledge gap and encourage the adoption of sustainable 

practices. 

The perception of exposure to toxic elements varies among farmers, with 29.69% feeling at risk. 

This perception can significantly influence the adoption of mitigation strategies. Studies show that 

perceived risk is a crucial factor in motivating behavior change and the implementation of risk 

management practices (Rogers, 1983). Conversely, the majority (70.31%) do not perceive such 

exposure, indicating a disconnect between perceived and actual risks. Effective risk communication 

strategies are needed to align farmers' perceptions with actual environmental hazards (Bostrom, 

2003). 

Addressing the gaps identified in the study through tailored education, training, and incentives 

for ecological innovation is vital. Efforts to raise awareness, provide technical support, and facilitate 

access to resources can overcome barriers such as cost concerns and regulatory uncertainties, 

promoting wider adoption of innovative practices (Naeem et al., 2020). By addressing these factors, 

we can foster improved environmental stewardship and resilience in paddy rice farming systems. 

Table 3. Ecological Innovation to mitigate Paddy field contamination and climate risks in Paddy rice 

farming (n = 192). 

Metrics Questions f % 

Ecological 

Innovation 

Initiated new and/or 

extraordinary efforts to mitigate 

or circumvent potential 

contamination and climate risks 

Yes 57 29.69 

No 135 70.31 

Environmental 

Awareness 

Awareness on climate change, how 

paddy fields get contaminated, 

potentially toxic elements released 

during rice farming activities 

Yes 112 58.5 

No 80 41.45 

Perceived 

exposure 

Perceived exposure to toxic 

elements from field contamination 

Yes 57 29.69 

No 135 70.31 

Figure 6 indicates varying levels of adoption of innovative and sustainable practices among 

respondents to minimize chemical inputs, optimize soil nutrients, and maintain water efficiency. 

Improved fertilizer management and crop diversification were the most widely adopted practices, 

with 29 respondents emphasizing nutrient optimization and biodiversity. The use of organic matter 

and biocontrol agents was adopted by 15 respondents, reflecting a commitment to sustainable inputs 

and pest control. Conservation tillage, aimed at soil preservation, was adopted by 12 respondents, 

while improved water management practices were used by 10 respondents, indicating a focus on 

water efficiency. Alternate wetting and drying (AWD) had the lowest adoption rate, with only 3 
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respondents utilizing this specific irrigation technique whilst precision agriculture was not adopted. 

Improved fertilizer management and crop diversification rank highest in adoption, reflecting 

respondents' emphasis on nutrient optimization and biodiversity. Studies by Zhang et al. (2018) 

highlight the benefits of these practices in enhancing soil fertility and crop yield, promoting 

sustainable agricultural productivity. 

 

Figure 6. Adoption of innovative and sustainable practices among paddy rice farmers. 

The use of organic matter and biocontrol agents follows closely, indicating a strong commitment 

to sustainable inputs and pest control. Organic matter, such as compost and manure, improves soil 

structure, water retention, and nutrient supply (Drinkwater et al., 1998). Biocontrol agents offer an 

environmentally friendly alternative to chemical pesticides, reducing pest populations without 

harming beneficial organisms (Gurr et al., 2016). 

Conservation tillage is next in adoption, emphasizing its importance for soil preservation. This 

practice reduces erosion and enhances soil moisture, contributing to long-term soil health and 

sustainability (Lal, 2015). Similarly, improved water management practices also feature prominently, 

underscoring the focus on water efficiency. Efficient water use is crucial for sustainable agriculture, 

particularly in regions facing water scarcity. Techniques such as drip irrigation and rainwater 

harvesting can significantly improve water use efficiency (Fereres & Soriano, 2007). 

Alternate wetting and drying (AWD) rank lowest in adoption, highlighting the challenges in 

utilizing this specific irrigation technique. Despite its benefits for water savings and reduced methane 

emissions in rice production, AWD requires precise timing and monitoring, which may hinder its 

widespread adoption (Lampayan et al., 2015). However, Precision agriculture was not adopted at all, 

pointing to significant barriers such as cost and technical expertise. Although precision agriculture 

offers potential benefits in terms of efficiency and productivity, it often requires substantial 

investment in technology and training (Schimmelpfennig, 2016). 

From Figure 7, Education shows a weak positive correlation with Satisfaction (0.179) and a very 

weak positive correlation with PPE use (0.100), while having a negligible negative correlation with 

Adoption (-0.008). Adoption has a very weak positive correlation with PPE use (0.050) and a very 

weak negative correlation with Satisfaction (-0.040). Satisfaction exhibits a weak positive correlation 

with PPE use (0.194). Overall, PPE use has weak positive correlations with all other variables. These 

correlations indicate some relationships among the variables, although they are generally weak, with 

the strongest correlation being between Satisfaction and PPE use (0.194), suggesting a slight tendency 

for higher satisfaction to be associated with increased PPE use, or vice versa. Education can lead to 

higher satisfaction levels by increasing awareness and understanding of best practices and benefits 
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(DeVoe & Pfeffer, 2007; Ng & Feldman, 2009). Previous studies have shown that education improves 

awareness of health risks and safety practices (Omoyajowo et al, 2024b), which can slightly enhance 

PPE use (Ferguson et al., 2010). Nonetheless, various factors can the adoption of innovative practices 

beyond education, such as financial constraints, cultural factors, or access to resources (Rogers, 2003). 

However, the positive relationship between adoption and PPE use have supported the argument that 

innovative practices often come with increased awareness and adherence to safety protocols, though 

this relationship is minimal (McDonald et al., 2002). Whilst adoption of new practices does not 

necessarily translate to increased satisfaction, potentially due to the challenges and adjustments 

required (Rogers, 2003), higher satisfaction levels can lead to better adherence to safety protocols, as 

satisfied individuals are generally more engaged and compliant with recommended practices 

(Huang et al., 2016). The positive relationship between increased use of PPE and higher satisfaction 

could indicate that satisfied individuals are more motivated to follow safety guidelines (Huang et al., 

2016). 

 

Figure 7. Correlation Matrix between farmers’ education, the adoption of ecological innovations, 

satisfaction with results of implementing ecological innovations and safety measures and the use of 

PPE. 

Results showed that out of 84 respondents who have experienced work-related injuries or 

illness,28% had suffered cuts, abrasion and puncture wounds, about 13% had musculoskeletal 

injuries, 10% had heat stress, 9 respondents have experienced bite from insects and animals, only 1 

respondent had hearing loss and respiratory issues and about 5.7% have experienced chemical 

poisoning and eye injuries.Leigh et al. (2001) highlights that cuts and punctures are among the most 

common injuries in these environments, often resulting from handling equipment or accidental 

contact with sharp objects. According to Punnett and Wegman (2004), musculoskeletal disorders are 

a significant concern in occupations involving manual labour, contributing to substantial morbidity 

and work-related disability. Agricultural workers are particularly susceptible due to prolonged 

exposure to the sun and physical activity. Jackson and Rosenberg (2010) note that heat stress can lead 

to heat exhaustion, heat stroke, and other heat-related illnesses, emphasizing the importance of 
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adequate hydration and rest breaks. Exposure to wildlife and pests can result in bites and stings, 

which can sometimes lead to more severe health issues if not promptly treated. Benjamini et al. (2006) 

discuss the risks associated with insect bites, including allergic reactions and vector-borne diseases. 

Exposure to loud machinery and dust can lead to hearing loss and respiratory illnesses. Teschke et 

al. (1999) highlights that chronic exposure to high noise levels and respiratory irritants in the 

workplace can lead to hearing loss and respiratory problems. Nonetheless, exposure to chemicals can 

result in poisoning, skin irritation, and eye injuries. Adesuyi et al (2018) underscore the importance 

of proper handling, storage, and use of personal protective equipment (PPE) to prevent such 

incidents. 

 

Figure 8. Injury types experienced by paddy rice farmers (n=84), multiple responses (n=96). 

When respondents were asked how they would address work-related injuries or illness, 

interestingly, 42.7% of the total respondents uses first aid supplies and equipment on the farm to treat 

minor injuries, while about 20% admitted to seeking medical attention from local healthcare 

providers or hospitals. About 12% wears protective equipment to prevent injuries or exposure to 

hazardous substances and, about 7% adopt safe working practices to reduce the risk of injuries or 

illness.Only few of the respondents (3.1%) attends training and education for farm workers on safety 

practices and procedures to prevent injuries or illnesses; about 5.2% of the respondents take conscious 

effort at regularly maintaining and inspecting farm equipment and machinery to ensure proper 

functioning and safety.Also, about 3.1% of the respondents try to reduce the use of pesticides and 

chemical fertilizer by adopting organic and natural farming methods, 5.2% of the respondents 

implement methods to reduce risks and only 1% of respondents seek support from local agricultural 

organizations or government agencies to address safety and health concerns on the farm. 

The most common approach, that respondent chose is utilizing first aid supplies and equipment. 

This will be a valuable tool to treat minor injuries or even manage more critical ones before receiving 

medical treatment. Having first aid kits readily available and accessible is crucial in managing minor 

injuries and preventing complications (Miller and Singo, 2020). Studies by Hsieh et al. (2018) 

highlight the role of healthcare services in managing occupational injuries and emphasize the need 

for accessible medical care for agricultural workers. More importantly to note, is that respondents in 

this study would rather prefer to opt for first aid rather than seeking appropriate medical care, this 

behaviour might be developed when cost of medical care is high and not affordable. The use of 

protective equipment, (PPE) is a preventive measure against injuries and hazardous substance 

exposure and the fact that only few people rather than the majority choosing it reflects that more 

education on PPE should be provided to farmers. This is because the efficacy of personal protective 
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equipment (PPE) in reducing work-related injuries is well-documented. A recent study by Huang et 

al. (2021) confirms that wearing appropriate PPE significantly decreases the risk of injuries and 

illnesses in agricultural settings. More so, Safe working practices, such as proper handling techniques 

and adherence to safety protocols, are critical in reducing workplace hazards. A study by Salvatore 

et al. (2019) emphasizes that training workers in safe practices can substantially reduce injury rates. 

Findings by Strong et al. (2020) indicates that continuous safety training significantly improves 

workers' ability to recognize and avoid hazards. Whilst a study by Schenker et al. (2017) shows that 

systematic equipment maintenance reduces the incidence of machinery-related injuries. Literature by 

Gomiero et al. (2018) supports the benefits of organic farming in minimizing health risks and 

enhancing ecological balance because of great reductions in pesticides, and chemical fertilisers’ usage. 

The study by Hofmann et al. (2019) highlights the effectiveness of risk management techniques in 

creating safer work environments. Research by Leigh et al. (2018) emphasizes the role of government 

programs and agricultural organizations in promoting farm safety and providing necessary support.  

 

Figure 9. Measures and steps that farmers took to address injuries and illness after exposure to 

occupational health hazard values are expressed in %, (n = 96, multiple responses allowed). 

The intercept represents the log odds of the event when all predictors are zero. In this case, the 

odds ratio is 0.007, indicating a very low odds of the event (dependent variable) occurring. The model 

appears to fit the data well, as indicated by goodness-of-fit statistics (67.4% (Nagelkerke R2) and 46.9% 

(Cox and Snell R2) variations in the dependent variable). Also, the null hypothesis for the Hosmer-

Lemeshow test is that the model fits well. This shows that the logistic regression model is appropriate 

for explaining the relationship between the dependent and the independent variables. The 

respondents’ who have adopted ecological innovations or sustainable farming techniques expressed 

higher satisfaction with such practices (β = 2.452, χ2 = 20.891; p < 0.05).  This aligns with findings 

from Pretty et al. (2006), who noted that sustainable agricultural practices often lead to improved 

economic, environmental, and social outcomes, thereby enhancing farmer satisfaction. 

Respondentswho adopted ecological innovations or sustainable farming techniques are 11.613 times 

more likely to be satisfied with such effort. Similarly, the respondents’ exposure level to pesticides 

and chemicals positively influenced their satisfaction on the implementation of safety practices on 

the farm (β = 1.407, χ2 = 5.882; p < 0.05). The result indicates that respondents who have had prior 

exposure to pesticides and chemicals are 4.084 times more likely to be satisfied with the result of 

implementing. This finding is supported by literature indicating that individuals with prior exposure 

to occupational hazards are more appreciative of and compliant with safety interventions (Mekonnen 

& Agonafir, 2002). 
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The Table 4c below shows us that the estimated model is now: 

logit (Satisfaction adopting safety practices) = -4.930 + 1.649*Farmers’ environmental awareness 

+ 1.407*Farmers exposure level + 2.452* Adoption of Ecological Innovation 

Table 4a. Model Summary for the relationship between adopted ecological innovations or sustainable 

farming techniques expressed higher satisfaction. 

Model Summary 

Step -2 Log likelihood Cox & Snell R 

Square 

Nagelkerke R 

Square 

1 106.783a .469 .674 

a. Estimation terminated at iteration number 7 because parameter 

estimates changed by less than .001. 

Table 4b. Ecological innovations against satisfaction:  Hosmer and Lemeshow Test. 

Hosmer and Lemeshow Test 

Step Chi-square df Sig. 

1 10.739 5 .057 

Table 4c. relationship between adopted farmers; environmental awareness, adoption of ecological 

innovation, farmers’ exposure to toxic chemicals. 

Conclusion 

The study highlights the critical issue of field contamination and its impact on Nigerian paddy 

rice farmers. The key findings indicate that only 29.69% of farmers have adopted ecological 

innovations, demonstrating a low uptake of sustainable practices. The study also reveals that most 

farmers are aware of climate change and contamination risks but lack the necessary resources and 

support to implement effective mitigation strategies. Additionally, the research underscores the 

significant health risks faced by farmers due to exposure to toxic chemicals, with common injuries 

including cuts, abrasions, and musculoskeletal issues.The findings address the research questions by 

showing the current state of ecological innovation adoption and identifying the socio-economic and 

educational factors influencing this adoption. The study confirms that educational interventions and 

regulatory measures are essential to enhance the adoption of sustainable practices. 

Specific Recommendations: 

 Training Programs: Development of comprehensive training programs that include: 

Predictor β SE Wald (χ2) P value Exp (β) 

Intercept -4.930 .902 29.888 .000 .007 

Farmers’ environmental 

awareness 
1.649 .851 3.752 .053 5.200 

Farmers’ exposure* 1.407 .580 5.882 .015 4.084 

Adoption of Ecological 

Innovation 
2.452 .536 20.891 .000 11.613 
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o Modules on Safe Pesticide Use: Educate farmers on the proper handling, application, and 

disposal of pesticides to minimize health risks and environmental contamination. 

o Benefits of Sustainable Practices: Provide detailed information on the long-term benefits of 

sustainable agricultural practices, such as integrated pest management, crop rotation, and 

organic farming. 

o Proper PPE Usage: Train farmers on the importance of personal protective equipment, how 

to use it correctly, and its role in preventing injuries and exposure to toxic substances. 

 Implementation Strategies: Implementation of these training programs through: 

o Government-Funded Initiatives: Secure government funding to support the development 

and rollout of training programs. 

o Partnerships with Agricultural Organizations: Collaborate with local and international 

agricultural organizations to leverage their expertise and resources. 

o Community Workshops and Extension Services: Conduct workshops and use extension 

services to reach farmers in remote areas, ensuring widespread access to training. 

Future Research: 

Future research should focus on conducting in-depth studies to identify and understand the 

various barriers to the adoption of ecological innovations among farmers. These barriers may include 

financial constraints, which involve assessing the economic challenges that farmers face when 

adopting new technologies and practices. Additionally, the availability and accessibility of 

information on sustainable practices and innovations need to be evaluated to determine how 

effectively farmers can obtain the knowledge they need. Cultural factors also play a significant role, 

so exploring cultural attitudes and beliefs that may influence farmers' willingness to adopt new 

methods is crucial. Proposing longitudinal research to track the long-term impacts of sustainable 

agricultural practices is essential. This research should monitor farmer health over time to assess the 

effectiveness of interventions in reducing exposure to toxic chemicals and related health issues. It 

should also evaluate the impact of sustainable practices on crop yields and overall farm productivity, 

providing valuable data to support the economic viability of these methods. Furthermore, 

investigating the effectiveness of policy measures and regulatory frameworks in promoting 

sustainable practices is necessary. This could include studies on the enforcement of pesticide 

regulations and the provision of subsidies for eco-friendly inputs. By understanding these dynamics, 

future research can offer comprehensive insights into the factors that facilitate or hinder the adoption 

of sustainable agricultural practices, thereby informing more effective policies and interventions. 
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